H NMR splitting patterns are designated as singlet (s), doublet (d), triplet (t), quadruplet (q) and quintuplet (qt). Splitting patterns that could not be unambiguously interpreted were designated as multiplet (m) or broad (br). Optical rotations were measured on a Perkin Elmer 341 polarimeter using a 100 mm path-length cell at 589 nm (c given in g/100 mL). Infrared (IR) spectra were obtained using a Perkin-Elmer Spectrum 100 FT-IR spectrometer. Wavenumbers (v= 1/λ) are reported in cm -1 . Mass spectra were obtained using a Finnigan MAT 8200 or (70 eV) or an Agilent 5973 (70 eV) spectrometer, using electrospray ionization (ESI). Chiral HPLC was performed using AGILENT Infinity 1260 with Chiralpak I, Chiralpak IC, or Lux-3 Cellulose-3 columns. Details of chromatographic conditions are indicated under each compound.
Experimental Procedures for the Synthesis of rac-Larreatricin meso-3,4-Dimethyldihydrofuran-2,5-dione 3
After a literature procedure. [ 1 ] A solution of meso -2,3-dimethylsuccinic acid (628 mg, 4.3 mmol) was dissolved in 10 mL dry dichloromethane. The solution was cooled to 0 °C and trifluoroacetic anhydride (0.66 mL, 4.73 mmol, 1.1 equiv.) was added dropwise. The reaction was stirred for 2 hours at 0 °C and the solvent was evaporated in vacuo to afford the product as a white solid (518 mg, 94%).
1
H NMR (400 MHz, CDCl3) δ 3.22 (m, 2H), 1.31 (m, 6H);
13
C NMR (100 MHz, CDCl3) δ 174.0, 39.0, 11.3. The analytical data are in good accordance with those reported in literature. [2] (4-Bromophenoxy)(tert-butyl)dimethylsilane
To a solution of 4-bromophenol (10,0 g, 58 mmol) and imidazole (9.86 g, 145 mmol) in DMF (60 mL) was added a solution of TBSCl (11.58 g, 77 mmol) in DMF (40 mL) via dropping funnel under argon atmosphere. The mixture was stirred 48 h and then quenched by adding it to water (400 mL). After extraction with EtOAc (4 x 50 mL) the combined organic layers were washed with brine (100 mL), dried (MgSO4) and the solvents were evaporated at elevated temperature (60 °C) in vacuo (1 mbar) until complete removal of the silanol by-product (ca. 3 h) to give the aryl bromide (15.96 g, 96%) as a nearly colorless oil. Further purification by column chromatography (heptane/EtOAc 20:1) was possible but not necessary.
1
H NMR (400 MHz, CDCl3) δ 7. 34-7.32 (m, 2H), 7.31-7.29 (m, 2) , 0.97 (s, 9H), 0.18 (s, 6H). The analytical data are in good accordance with those reported in literature. [3] S-4
5-(4-((tert-Butyldimethylsilyl)oxy)phenyl)-3,4-dimethyldihydrofuran-2(3H)-one 6a
To a solution of the aryl bromide (3.160 g, 11.0 mmol) in dry THF (12 mL) under argon atmosphere, magnesium turnings (0.265 g, 10.5 mmol) were added along with an initiating grain of iodine. After the reaction had started the solution became greyish and was refluxed for 2.5 h before 8 mL of dry THF were added for a better solubility while the whole solution was cooled to 15 °C. The Grignard solution was slowly added to a solution of anhydride 3 (1.280 g, 10.0 mmol) in dry THF (10 mL) at 0 °C. The solution was stirred for 20 min at 0 °C and then for 30 min at 45 °C. After being cooled to 0 °C, 10 mL water were added to give a clear yellow solution. Sodium borohydride (760 mg, 20.08 mmol) was added in small portions over a period of 30 min at 0 °C. The solution was stirred for further 30 min at 0 °C and then at room temperature for 30 min. The reaction mixture was quenched with 250 mL of HCl (1 M) and then extracted with diethyl ether (3 x 100 mL). The organic phases were combined, dried (MgSO4) and slowly evaporated to dryness in vacuum at 40 °C. The obtained residue was reconstituted in a minimum amount of heptane/EtOAc, 5:1, and purified by silica column chromatography (Heptane/EtOAc, 7:1-5:1) to afford 6a as a solid (2.038 g, 6.36 mmol) along with 6b (0.332 g, 1.04 mmol) as a colorless oil in an overall yield of 74%. The major isomer 6a was recrystallized from heptane (m.p. = 99-100 °C) to remove traces of the minor isomer. 6a (main isomer): 
13
C NMR (150 MHz, CDCl3) δ 179. 3, 155.4, 128.9, 126.7, 120.2, 82.5, 41.3, 40.2, 25.8, 18.3, 10.3, 9.6, -4.3, -4.3 9, 156.0, 130.9, 127.1, 120.3, 85.9, 42.2, 38.5, 25.8, 18.3, 12.6, 10.4, -4.3, -4.3; IR νmax (film): 2931 IR νmax (film): , 1777 IR νmax (film): , 1610 IR νmax (film): , 1513 IR νmax (film): , 1265 IR νmax (film): , 1200 ; HRMS (ESI) calculated [C18H28NaO3Si] + 343.1705, found 343.1700.
5-(4-((tert-Butyldimethylsilyl)oxy)phenyl)-3,4-dimethyltetrahydrofuran-2-ol 7
To a solution of lactone 6a (1.282 g, 4.0 mmol) in dry CH2Cl2 (20 mL) at -78 °C DIBAL-H (1.0 M in heptane, 4.20 mL) was added dropwise under an argon atmosphere. After one hour at -78 °C, 2 mL methanol and 20 mL diethyl ether were added and the reaction mixture was allowed to warm up. At ca. -10 °C, the mixture was poured into 80 mL of a vigorously stirred solution of Rochelle's salt (20% in water). After addition of diethyl ether (30 mL) the layers were separated and the aqueous phase was extracted with diethyl ether (2 x 20 mL), washed with brine, dried over magnesium sulfate, and the filtrate concentrated in vacuo. Purification by column chromatography gave 1.278 g (99 %) of an inseparable diasteromeric mixture (4:1) of lactol 7 as a colorless liquid which solidified in the refrigerator overnight. 
13
C NMR (100 MHz, CDCl3) δ 154. 7, 132.2, 127.1, 119.8, 104.0, 83.2, 46.1, 42.0, 25.8, 18.3, 12.4, 10.0,-4.3, -4.3 ; IR νmax (film): 3408 (br), 2928, 2856, 1611, 1509, 1462, 1351, 1255, 1167, 1066, 1027, 990, 902, 837 
S-5
tert-Butyl(4-(-3,4-dimethyl-5-(phenylsulfonyl)tetrahydrofuran-2-yl)phenoxy)dimethylsilane 11
The reagent (Phenylsulfinic acid) is sensitive to oxidation in air and has to be freshly prepared. For this purpose, sodium phenylsulfinate (1.31 g, 8 mmol) was dissolved in aqueous sulfuric acid (2M, 30 mL) and stirred under argon for 30 minutes. Then DCM was added (30 mL) and stirring was continued for ten minutes. After separation of the layers, the aqueous phase was extracted with air-free DCM (2x20 mL), dried over magnesium sulfate and concentrated in vacuo until the acid precipitated. At this point, 50 mL heptane was added and the resulting white suspension was filtered under argon flow. Evaporation of solvents afforded 831 mg (73 %) of phenylsulfinic acid as a white solid which was kept under argon until usage. To a stirred solution of hemiacetal 7 (323 mg, 1.0 mmol) in DCM (5 mL) PhSO2H (570 mg, 4.0 mmol) and CaCl2 (222 mg, 2 mmol) were added at room temperature. After stirring for 3 h, the reaction was quenched with aqueous NaHCO3 (50 mL) and extracted with EtOAc (2x 20 mL). The combined organic layers were washed with brine, dried over MgSO4 and concentrated in vacuo. Purification by column chromatography (Heptane/EtOAc = 5:1) afforded 310 mg of sulfone acetal 11 (ca. 90 % as a > 9:1 mixture of isomers with some traces of other impurities) which further decomposed during standing and was therefore directly used for the next step. 9, 137.6, 133.9, 129.5, 127.0, 119.8, 97.9, 86.0, 42.4, 38.7, 25.8, 18.3, 14.6, 9.5, -4.3; IR νmax (film): 2930 IR νmax (film): , 2858 IR νmax (film): , 1610 IR νmax (film): , 1512 IR νmax (film): , 1447 IR νmax (film): , 1318 IR νmax (film): , 1260 IR νmax (film): , 1149 IR νmax (film): , 1061 ; HRMS (ESI) calculated for [C30H48NaO3Si2] + 4.69.1839, found 469.1835.
(((-3,4-Dimethyltetrahydrofuran-2,5-diyl)bis(4,1-phenylene))bis(oxy))bis(tert-butyldimethylsilane) 10
A solution of Grignard reagent (6.4 mL, 0.5 M in THF) was prepared according to the procedure above and was added to a freshly prepared solution of ZnBr2 (360 mg, 1.6 mmol) in dry THF (16 mL) at room temperature. After 30 min, the solution was heated to 45 °C and kept at this temperature for 30 min. After cooling to 20 °C, a solution of sulfone 11 (179 mg, 0.40 mmol in 2 mL THF) was added and stirred for 0.5 h at room temperature and 1 h under refluxing conditions. The reaction was quenched with aqueous NH4Cl (20 mL). After addition of diethyl ether (25 mL) and separation of the layers the aqueous phase was extracted with diethyl ether (2x 20 mL). The combined organic phases were dried (MgSO4) and concentrated in vacuo. Purification by column chromatography (Heptane/EtOAc 40:1) gave 10 (182 mg, 88%). Rf: 0.16 (Heptane/EtOAc = 40:1). 1, 154.5, 136.0, 133.5, 127.4, 127.3, 120.1, 119.8, 85.6, 84.9, 47.8, 43.5, 25.9, 25.9, 18.4, 18.4, 11.9, 9.6, -4.3, -4.3, -4.3, -4.3; IR νmax (film): 2927 IR νmax (film): , 2856 IR νmax (film): , 1609 IR νmax (film): , 1509 IR νmax (film): , 1462 IR νmax (film): , 1253 IR νmax (film): , 1064 IR νmax (film): , 1009 ; HRMS (ESI) calculated for [C24H34NaO4SSi] + 535.3040, found 535.3037.
4,4'-(3,4-Dimethyltetrahydrofuran-2,5-diyl)diphenol (rac-Larreatricin) 1
To a solution of 10 (180 mg, 0.36 mmol) in THF (5 mL) TBAF (1M in THF, 1.1 mL, 3 equiv) was added and stirred for 3 h. The reaction was worked up by addition of aqueous NH4Cl (10 mL) and extraction with Et2O (3x 10 mL). The combined organic layers were dried over MgSO4 and concentrated in vacuo. Column chromatography (Heptane/EtOAc 2:1) afforded pure rac-larreatricin (102 mg, 94%) as colorless needles (m.p 160-162 °C, EtOAc). Separation of enantiomers was performed by chiral HPLC (Chiralpak IC, 48% hepatane, 50% BTBE, 2% EtOH) to give the (-)-enantiomer after 6.1 min and the (+)-enantiomer after 7.9 min. Rf: 0.27 (Heptane/EtOAc = 1:1). 157.60, 157.01, 135.33, 132.72, 128.25, 127.93, 115.80, 115.48, 86.11, 85.16, 48.44, 44.01, 12.03, 9.74 . IR νmax (film): 3506(br),
S-6
3234(br), 2963, 2901, 1613, 1598, 1516, 1461, 1400, 1235, 1103, 1060, 961, 830, 817 
Experimental Procedures for the enantioselective Synthesis of Lactone 6a 4-((tert-butyldimethylsilyl)oxy)phenyl)-zinc triflate
According to a slightly modified literature procedure.
[5] A flame-dried Schlenk flask was purged with argon and was charged with aryl bromide 11 (287 mg, 1.0 mmol) and 0.7 mL dry THF. The solution was cooled to -78° C. To this, a solution of sec-BuLi (1.4 M in cyclohexane, 0.8 mL, 1.1 mmol) was added dropwise and the mixture was allowed to stir for 15 min. Meanwhile, a second flamedried Schlenk flask was charged with Zn(OTf)2 (364 mg, 1 mmol) in a glovebox. Upon removal from the glovebox, the solid was suspended in 0.5 mL dry THF. The aryl lithium was then added to the suspension of Zn(OTf)2 at -78° C. The mixture was warmed up to room temperature and stirred for 1 hour to afford the desired organozinc triflate (0.5 M in THF).
(2R,3S)-4-(4-((tert-butyldimethylsilyl)oxy)phenyl)-2,3-dimethyl-4-oxobutanoic acid (+)-12
After a slightly modified literature procedure.
[5] A flame-dried Schlenk flask was charged with [Rh(cod)Cl]2 (3.9 mg, 0.008 mmol) and (R,R)-TADDOL-PNMe2 (8.6 mg, 0.016 mmol). The flask was purged with argon and 1 mL dry DMF was added. The solution was stirred for 5 minutes before addition of the arylzinc triflate. The reaction mixture was heated to 50°C in an oil bath the anhydride in 0.5 mL DMF was added. After 20 hours, the reaction mixture was diluted with MTBE and quenched with 1M HCl. The layers were separated and the aqueous layer was extracted with MTBE (3 x 10 mL). The combined organic layers were dried on MgSO4, filtered and concentrated in vacuo. The crude product was purified on column chromatography (Heptane/EtOAc = 4:1 to 3:1) to yield the desired ketoacid 12 (26 mg, 0.077 mmol, 38%). Rf: 0.25 (Heptane/EtOAc = 1:1). 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): 2955 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 2930 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 2884 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 2858 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1707 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1674 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1595 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1572 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1507 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1462 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1414 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1379 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1361 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1259 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1211 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1161 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1105 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1077 5, 178.6, 161.1, 131.0, 129.6, 120.3, 43.3, 42.2, 25.7, 18.4, 16.5, 16.4, -4.2. IR νmax (film): , 1008 
S-7 (2R,3S)-Methyl 4-(4-((tert-butyldimethylsilyl)oxy)phenyl)-2,3-dimethyl-4-oxobutanoate (-)-13
The ketoacid 12 (26 mg, 0.078 mmol) was dissolved in 1 mL MeOH and cooled to 0 °C. TMS-diazomethane (2.0M in Et2O, 0.1 mL) was added dropwise and the reaction was stirred for 30 minutes at 0 °C. The reaction was quenched with a few drops of AcOH until the yellow color disappeared and EtOAc (5 mL) and 1M HCl (3 mL) were added. The layers were separated and the aqueous layer was extracted with EtOAc (2 x 5 mL). The combined organic layers were dried on MgSO4, filtered and evaporated in vacuo to afford the pure methyl ester (26 mg, 0.076 mmol, 97%). 3, 176.4, 160.6, 130.7, 130.4, 120.2, 51.8, 43.4, 43.0, 25.7, 16.4, 18.4, 17.1, -4.2 . IR νmax (film): 2953, 2930, 2858, 1736, 1674, 1596, 1506, 1461, 1256, 1215, 1192, 1161, 1105, 1076, 1059, 976, 907, 838, 824, 808 
(3R,4S,5R)-5-(4-((tert-butyldimethylsilyl)oxy)phenyl)-3,4-dimethyldihydrofuran-2(3H)-one (+)-6a
A flame-dried Schlenk with ketoacid 12 (26 mg, 0.077 mmol) in 1 mL dry THF was cooled to -78°C. Diisobutylaluminium hydride (0.19 ml, 1M in THF, 2.4 equiv.) was added dropwise and the reaction was stirred for 3h at -78°C. The reaction was quenched with 1M HCl and warmed up to room temperature. The layers were separated and the aqueous layer was extracted with EtOAc (2x 15 mL). The combined organic layers were dried on MgSO4, filtered and evaporated in vacuo to afford the pure product as a mixture of diastereomers (6.2:1 d.r.). The diastereomers were separated on column chromatography (Heptane/MTBE = 4:1) to afford the desired product (18 mg, 0.056 mmol, 73%). Characterization data for racemic 6a see above. 
S-8
Screening of conditions for the diastereoselective reduction of keto-acid 10. 
S-14
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